Rho activity can alter the translation of p27 mRNA and is important for RasV12-induced transformation in a manner dependent on p27 status.
The amount of p27(Kip1) establishes a threshold to which G(1) cyclin-cyclin-dependent kinase complexes must surpass prior to cells progressing into S-phase. The amount of p27 is greatest in G(0) cells, intermediate in G(1) cells, and lowest in S-phase cells. However, there is little known regarding the pathways and mechanisms controlling p27 accumulation in G(0) cells. We report that inhibition of Rho, by either lovastatin or C3 exoenzyme, can increase the translational efficiency of p27 mRNA. Similar pharmacologic inhibition of the phosphatidylinositol 3-kinase, the S6 kinase, and the Mek1 kinase pathways all fail to increase translational efficiency in MDA468 cells. This Rho-responsive element lies within a 300-nucleotide region at the 3'-end of the mRNA. By supporting the significance of this signaling pathway to Rho function, we showed that the suppression of Ras(V12) transformation by RhoA(N19) is blocked in p27-/- cells. In contrast this activity is not blocked in Rb-/- or p16-/- cells. The resistance of p27-/- cells to RhoA(N19) is not associated with a failure of RhoA(N19) to accumulate to amounts sufficient to block Rho activity as measured by the organization of actin stress fibers. Together these results indicate a link between Rho and p27.